Palladium-catalyzed synthesis of poly(bromoalkoxymethyl-and bromoalkanoyloxymethylsiloxane)s from poly(hydromethylsiloxane)s was studied. into an aminoalkoxy group was also examined.
must be handled with special care, in contrast to chloro-and fluorosilanes. Recently, we have demonstrated that 1 : 1 mixtures of hydrosilanes and allyl bromide behave as synthetic equivalents of the corresponding bromosilanes in the presence of a catalytic amount of PdCl 2 [2] [3] [4] , as illustrated in Scheme 1. In this paper, we report the PdCl 2 -catalyzed synthesis of poly(bromoalkoxy-and bromoalkanoyloxymethylsiloxane)s from poly(hydromethylsiloxane)s, presumably via the formation of a poly(bromomethylsiloxane) intermediate. The introduction of functionalities into polyhydrosiloxanes, such as by hydrosilation, has been well explored [5, 6] . The present method provides a novel strategy for the introduction of various alkoxy and alkanoyloxy substituents into poly(siloxane)s.
Results and discussion

Model reactions
First, we examined model reactions using dihydrotetramethyldisiloxane (1) as the reactant. When compound 1 was treated with a mixture of propylene oxide (3 equiv) and allyl bromide (2 equiv) in the presence of PdCl 2 (1 mol%) at room temperature, bis(bromopropyl)tetramethyldisiloxane (2a) was obtained in 58% yield as a mixture of regioisomers (Scheme 2). In this reaction, cleavage of the less hindered C-O bond occurred preferentially, forming BrCH 2 CH(Me)O-and BrC(Me)HCH 2 O-units in a ratio of 7:3. The rather low yield of this reaction may be due to hydrolysis of the product during purification by column chromatography. Indeed, GC-MS analysis of the reaction mixture indicated the formation of 2a almost quantitatively. A similar reaction of cyclohexene oxide also proceeded smoothly to give bis(bromocyclohexyloxy)tetramethyldisiloxane (2b) in 55% isolated yield. In contrast to the reactions of these oxiranes, ring opening of THF competed with the redistribution reactions of the disiloxane chain under the same conditions, giving a mixture of bis(bromobutoxy)siloxane oligomers (2c), as shown in Scheme 3. 
Reactions of poly(methylsiloxane)
We next examined the bromoalkoxylation of poly(hydromethylsiloxane) (3a) (Scheme 4). Polymer 3a was treated with mixtures of cyclic ethers, allyl bromide, and PdCl 2 catalyst at room temperature and the reaction was monitored by 1 H NMR and IR measurements. The reaction proceeded smoothly and Si-H bonds were wholly converted into the corresponding bromoalkoxy units, as illustrated in Figure 1 As can be seen in Table 1 , the molecular weights of the polymers, determined by GPC, were much higher than those expected on the basis of the molecular weights of the starting polysiloxanes. It seems likely that some hydrolysis of Si-bromoalkoxy units occurred during purification, forming cross-linked siloxane units. To separate these polymers from the reaction mixtures, washing the mixtures with aqueous NaHCO 3
could not be avoided. Without this process, the polymers underwent further hydrolysis with atmospheric moisture presumably catalyzed by a trace of acid, leading to the formation of large amounts of insoluble substances. Polymer 4c obtained by the reaction with THF was highly moisture-sensitive. In fact, polymer 4c became insoluble unless reprecipitation was carried out in a dry atmosphere. Polymer 4e was even more moisture-sensitive and therefore, its purification by reprecipitation could not be performed as mentioned above. Combustion elemental analysis of polymer 4c indicated lower carbon content than the theoretical value, probably due to partial hydrolysis of bromobutoxy-Si bonds. On the other hand, the carbon contents of 4a and 4b were determined to be a little higher than the theoretical ones. Trace amounts of hydrosilated 2-propoxy and cyclohexyloxy units may be involved. Although we do 
Experimental section
General
All reactions were carried out in dry nitrogen. THF and toluene used as reaction solvents were distilled from sodium/benzophenone and sodium, respectively, and stored over activated molecular sieves until use. Hydrosiloxanes 1, 3a, and 3b, ethers, and γ-butyrolactone were dried over activated molecular sieves and were used for the reactions without further purification. NMR spectra were recorded on a JEOL model LA400 spectrometer. GPC was performed with subsequently connected Shodex columns KF806 and KF804 using THF as the eluent, and recorded with a GL-Science RI detector. VPO was carried out on a Gonotec model OSMOMAT070 system using chloroform as solvent.
Model reactions
A mixture of 0.674 g (5.02 mmol) of 1, 0.869 g (15.0 mmol) of propylene oxide, 1.22 g (10.1 mmol) of allyl bromide, and 9.1 mg (0.0513 mmol) of PdCl 2 was stirred at room temperature for 12 h. GLC analysis of the mixture indicated that almost all of the starting disiloxane was consumed at this stage. The mixture was filtered and the filtrate was washed with aqueous NaHCO 3 to remove trace acids. After being dried over anhydrous magnesium sulfate, the solvent was evaporated and the residue was subjected to recycling preparative GPC to give compound 2a as a mixture of regioisomers in 58% yield. Attempted isolation of the isomers failed and compound 2a was analyzed as a mixture. The incorporation ratio of the regioisomers was determined to be BrCH 2 
Preparation of bromoalkoxy polymers from 3a
A Other polymer reactions were carried out in a similar fashion to that above. Data for 4b: GPC Mw = 11,400, M w /M n = 2. 
